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Abstract
Field investigation was conducted at Annamalai University Experimental Farm to study the impact of integration of graded dose
of NPK and different granular organic manures on growth and yield of low land rice (Oryza sativa L.) The experiment was laid
out in a Randomized Block Design (RBD) with nine treatments. All the treatments significantly influenced the growth
components of lowland rice. Results of the experiment revealed that 75 per cent NPK +Azophos @ 2 kg ha-1 + pressmud based organic
manure granules @ 125 kg ha-1 + distillery ash granules @ 125 kg ha-1 recorded highest growth attributes viz., plant height, LAI
and DMP as compared to other treatments. The application of 50 per cent NPK +Azophos 2 kg ha-1 resulted in the lowest values
of these growth components of lowland rice.
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Introduction
Rice is cultivated in about 160 million hectares
globally with a produce of 685 million tonnes (DRR,
2011). India is one of the leading rice producing
countries of the world along with China, Thailand,
Vietnam, USA and Pakistan. It has the world’s
largest area under rice with 43.95 million hectare
with an annual production of 106.54 million tonnes
and an average yield of 2424 kg ha-1 (GOI, 2014).
Rice crop alone contributes to about 40 to 43 per cent
of the total food grain production and that is why the
crop plays a vital role in national food and livelihood
security mission. India is the second largest producer
and consumer of rice in the world and is also the hub
of food security of the global population. Rice export
contributes nearly 25 per cent of total agriculture
export from the country. Rice is a staple food of
majority of Indians and its demand in future is bound
to increase with growing population, which is
projected to be 1.301 and 1.378 billion by 2020 and
2030 respectively (DRR, 2011).
The continuous use of inorganic fertilizers over
the years in paddy field without application of
organic amendments resulted in the change of soil
structure as well as decreasing the soil fertility
(Sannathimmappa et al., 2015). The adoption of
modern farming practices and integrated nutrient
management are essential to produce crops in line
with the observed global standards of quantity and
quality. Owing to high growth and yield attributes,
wetland rice removes a substantial amount of major
and minor nutrients from the soil, and deficiency of

either nutrient reduces its growth and yield. But with the
present day high yielding cultivars, which have higher
nutrient requirements, the use of inorganic fertilizers has
increased considerably leading to decline in the use of
organic materials. Continuous use of inorganic fertilizer
have not only brought about loss of soil fauna and flora but
also resulted in loss of secondary and micro nutrient in rice
and wheat fields (Kharub and Chander, 2008). As rice is
grown under submerged anaerobic conditions, integrated
management of nutrients offers a wide scope for
harnessing the efficiency of different nutrients and their
combinations.
Integrated nutrient management aims at the efficient
and judicious use of all the sources of plant nutrients in an
integrated manner, to attain sustainable crop production
with minimum deleterious effect of chemical fertilizers on
soil health and least disturbance to the plant soil
environment (Baradhan et al., 2006). Indiscriminate use of
high levels of N, P and K often leads to nutritional
imbalance particularly micronutrients which ultimately
cause deterioration of physicochemical properties of soil
and steadily decrease in crop yield (Mohanty et al., 2013).
Organic manures are reported to enhance the fertilizer
efficiency and reduce the requirement of inorganic
fertilizers. Integrated use of chemical fertilizers along with
organic manure and biofertilizers has therefore, become
need of the hour for improvement and maintenance of soil
fertility leading to sustainable crop production. Addition of
granular organic manures provides better availability of
nutrient to the crop plants maintaining soil fertility and
grain quality. After granulation compared with powdered
organic manures, granules are compact and dry. Thus, they
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are easily handled and applied to crop and it results in
slow release of nutrients resulting in increased
nutrient efficient (Suresh Kumar and Baradhan,
2018). Biofertilizers are products containing living
cells of different types of microorganisms, which
have an ability to convert nutritionally important
elements from unavailable to available form through
biological processes. INM can thus be considered an
effective means of ensuring food security and
improving environmental quality by minimizing
nutrient losses, improving plant uptake and nutrient
use efficiency which enhance the growth and yield
attributes (Ghosh 2015).
Materials and Methods
The Field Experiment was conducted in
Experimental
Farm,
Annamalai
University,
Annamalainagar. The Experimental Farm is
geographically situated at 11°24´ North latitude and
79°44´ East longitude and at an altitude of +5.79 m
above mean sea level, during the Navarai season of
2017 to study the graded dose of NPK with different
granular organic manures at growth attributes of
lowland rice. The experiment was laid out in
Randomized Block Design with three replications.
The treatments comprised of T1- Recommended Dose
of Fertilizer (RDF) 120:40:40 kg NPK ha-1, T2-75 per
cent NPK +Azophos @ 2 kg ha-1, T3-75 per cent
NPK +Azophos @ 2 kg ha-1 + pressmud based
organic manure granules @ 125 kg ha-1, T4-75 per
cent NPK +Azophos @ 2 kg ha-1 + distillery ash
granules @ 125 kg ha-1, T5-75 per cent NPK
+Azophos @ 2 kg ha-1+ pressmud based organic
manure granules @ 125 kg ha-1 + distillery ash
granules @ 125 kg ha-1, T6-50 per cent NPK +
Azophos 2 kg ha-1, T7-50 per cent NPK +Azophos 2
kg ha-1 + pressmud based organic manure granules @
125 kg ha-1, T8-50 per cent NPK +Azophos 2 kg ha-1
+ distillery ash granules @ 125 kg ha-1, T9-50 per
cent NPK +Azophos 2 kg ha-1+ pressmud based
organic manure granules @ 125 kg ha-1+ distillery
ash granules @ 125 kg ha-1. Rice seedlings were
raised in dry nursery beds. The fertilizers were
applied to the experimental field as per the
recommended schedule of 120:40:40 kg N, P2O5 and
K2O ha-1. 75 per cent and 50 per cent NPK was done
as per the treatment schedule. Azophos @ 2 kg ha-1
and pressmud based organic manure granules @ 125
kg ha-1 and distillery ash granules @ 125 kg ha-1 was
applied basally to the respective treatment plots as
per the treatment schedule.
Results and Discussion
Nutrient management showed significant effect
on increasing plant height, LAI and DMP of rice. The
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results of the present investigation involving nitrogen
applied through inorganic fertilizer and Azophos and
organic manure granules (pressmud and distillery ash
granules) showed marked impact on growth characters of
rice. From the perusal of experimental results, it is evident
that the values of rice growth at varied stages of crop
growth were significantly higher with application of 75 per
cent NPK +Azophos 2 kg ha-1 + press mud based organic
manure granules @ 125 kg ha-1 + distillery ash granules @
125 kg ha-1 (T5). Among the treatments 75% NPK along
with Azophos 2 kg ha-1 and pressmud based organic
manure granules @ 125 kg ha-1 + distillery ash granules @
125 kg ha-1 (T5) significantly registered the highest plant
height of 82.9 and 101.2 cm respectively at flowering and
harvest stage of crop growth. Likewise this treatment
recorded highest LAI
(6.25) at flowering and dry
matter production (12,728 kg ha-1) at harvest. Application
of 50 % NPK along with Azophos @ 2 kg ha-1 (T6) recorded
the least plant height of 64.9 and 80.5 cm at respective stages
of crop growth, LAI (4.8) at flowering and dry matter
production (9673 kg ha-1) at harvest.
From the perusal of experimental results, it is evident
that the values of rice growth components viz., plant
height, leaf area index and dry matter production at varied
stages of crop growth were significantly higher with
application of 75% NPK +Azophos 2 kg ha-1 + press mud
based organic manure granules @ 125 kg ha-1 + distillery
ash granules @ 125 kg ha-1 (T5). It is due to increased
absorption of nutrients and their assimilation. This may be
also attributed to the constant and uniform supply of N
throughout the growth period of rice. This was also in
conformity with the findings of (Virdia and Mehta, 2010)
who noticed higher rice yield with the integrated
application of nitrogen and organic manures. Urea supplies
N in the initial stages of crop growth and press mud based
organic manure granules + distillery ash granules releases
N slowly and steadily thus at no stage of crop suffered for
want of nitrogen. This is the reason why this treatments
receiving 75% NPK through inorganics and azophos 2 kg
ha-1 + press mud based organic manure granules @ 125 kg
ha-1 + distillery ash granules recorded highest growth
components than RDF through inorganics alone. The
excellent vegetative growth and development resulted in
maximum plant height. This is in agreement with the
findings of Yadav et al. (2013). Pandey et al. (2007) also
observed that the plant height and dry matter production
were increased due to the application of pressmud which
may be attributed to the better supply of nutrients through
pressmud which contains 43.20 per cent organic carbon,
3.08 per cent total nitrogen and 0.62 per cent phosphorus.
Measurement of leaf area is a basic tool of growth
analysis and it is directly related with both biological and
economical yield. Sarker et al. (2004) reported the
increased LAI with organic manure application in
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combination of inorganic N fertilizers. In case of any
plant, leaves are important organs which have an
active role in photosynthesis. To achieve high yield,
maximization of leaf area is an important factor. In
the present investigation we found that organic
manures and in combination with chemical fertilizers
significantly increased the leaf area. Similar findings
are reported by Mirza et al. (2010) and Siddaram et
al. (2010). Plant growth promoting microorganisms
such as Azophos can reduce the uses of urea –N by
growth promotion through the production of auxins,
cytokines, gibberellins and ethylene which also led to
higher plant height, leaf area index and dry matter
production of rice. The results are in conformity of
Dobbelaere et al. (2003).
The total dry matter production of crop during
the growth period is important for the determination
of the economic yield. In this study, dry matter
accumulation was associated positively and
significantly with plant height. This is attributed by
enhanced plant N uptake thereby promoting vigorous
vegetative growth of the rice crop plants. Moreover,
industrial waste such as distillery ash which contains
high amount of macro and micro nutrients enhanced
the nutritional status of soil when applied to the soil
in combination with inorganic fertilizer nutrient in
the forms that are readily taken up by the plant which
led to higher plant height and leaf area index of rice.
Thereby opportunity for the plants to increase the

photosynthetic rate which in turn resulted in higher
accumulation of dry matter. Thus integration of compost
and chemicals offer more balanced nutrients to the plants
especially macro and micro nutrient which positively
influence the plant biomass system. Similar results were
reported by Dada et al. (2014) and Kavitha and
Subramanian (2007).
Application of 50% NPK +Azophos 2 kg ha-1 (T6)
resulted in the least values in all these growth parameters
viz., plant height, LAI and DMP which is due to the
absence of beneficial effect of pressmud based organic
manure, distillery ash and 25 per cent lesser dose of NPK.
The organic manure contains nutrients in forms that are
readily taken up by the plants and presence of good
amount of organic carbon, nitrogen and phosphorus which
are not available for this treatment. The results are in
conformity with the findings of Tripathi and Kumar (2005)
and Virdia and Mehta (2010).
Conclusion
On the basis of the result of the field experiment, it
may be inferred that application of 75 per cent NPK
+Azophos 2 kg ha -1+ pressmud based organic manure
granules @ 125 kg ha-1+ distillery ash granules @ 125 kg
ha-1 holds promise as an eco-friendly and economically
suitable nutrient management system with emphasis to
achieve the sustained production together with
maintenance of soil fertility over a long period of low land
rice production in Cauvery delta region.

Table 1: Effect of graded dose of NPK with different granular organic manures at growth attributes of lowland rice
Plant height
DMP
(cm)
(kg ha-1)
Treatments
LAI
At Flowering At Harvest
At flowering At harvest
T1 - RDF (120:38:38 NPK kg ha-1)
70.1
85.5
5.31
5320
10,290
T2 - 75% RDF + Azophos @ 2 kg ha-1
68.3
83.4
5.16
5029
9905
T3 - 75% RDF + Azophos @ 2 kg ha-1 + Pressmud
77.9
95.3
5.9
6505
11,890
based organic manure granules @ 125 kg ha-1
-1
T4 - 75% RDF + Azophos @ 2 kg ha + Distillery
76.1
93
5.82
5898
11,489
ash granules @ 125 kg ha-1
-1
T5 - 75% RDF + Azophos @ 2 kg ha + Pressmud
based organic manure granules @ 125 kg ha-1 +
82.9
101.2
6.25
7092
12,728
Distillery ash granules @ 125 kg ha-1
T6 - 50% RDF + Azophos @ 2 kg ha-1
64.9
80.5
4.8
4699
9473
T7 - 50% RDF + Azophos @ 2 kg ha-1 + Pressmud
73.9
88.2
5.65
5898
10,694
based organic manure granules @ 125 kg ha-1
-1
T8 - 50% RDF + Azophos @ 2 kg ha + Distillery
72.2
90.6
5.56
5601
10,290
ash granules @ 125 kg ha-1
-1
T9 - 50% RDF + Azophos @ 2 kg ha + Pressmud
based organic manure granules @ 125 kg ha-1 +
80.5
98.3
6.07
6800
12,280
Distillery ash granules @ 125 kg ha-1
S Ed
0.8
0.97
0.062
127.39
170.1
CD (p=0.05)
1.69
2.05
0.13
270.06
360.6
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